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APPARATUS AND METHOD FOR SLICING FOOD PRODUCTS
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.
60/889,590, filed February 13, 2007, the contents of which are incorporated herein
by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention generally relates to cutting methods and
equipment, and more particularly to an apparatus capable of slicing very soft food
products, such as bread dough, fresh meat, etc., to consistently have a'desired size
and shape. '

[0003] Various types of machines and equipment are known for use in cutting,
slicing, and shredding food products. Notable examples include rotating cutting
wheels of the types disclosed in commonly-assignéd U.S. Patent Nos. 5,896,801 to
Jacko, 5,992,284 to Bucks, 6,148,702 to Bucks, 6,148,709 to Bucks, 6,460,444 to
Jacko, 6,792,841 to Bucks, and 6,920,813 to Bucks. Notable commercial
embodiments of rotating cutting equipment include the TranSlicer 2000® and the
MicroSlice® wheel, both of which are manufactured by Urschel Laboratories, Inc.

[0004] Figures 1 and 2 represent fragmentary plan views of a cutting wheel
10 configured generally in accordance with the above examples, and depict the
initiation (Figure 1) and near completion (Figure 2) of a cutting operation performed
on a food product 18. The cutting wheel 10 is made up of knives 12 extending as
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radials from a hub 14 to a rim 16, which together define a cutting plane through
which the food product 18 is conveyed. Cutting wheels of the type shown in Figures
1 and 2 have been successfully used to cut and slice a wide variety of food
products, including vegetables and dairy products, to yield consumer-ready food
products having consistently desirable sizes and shapes. However, difficulties can
be encountered when using cutting wheels on very soft, pliable food products, such
as bread dough, fresh meat, etc. In particular, it has been observed that a
protrusion or “tail” may be formed on such products at the very end of the cutting
action. As an example, if the food product 18 represented in Figure 1 and 2 is
cylindrical or rod-shaped bread dough, the resulting cut product typically has an
appearance similar to that represented in Figurés 3A and 3B, which are top and side
views, respectively, of a cut product 20. As evident from Figure 3A, the product 20
has acquired an oval or elliptical shape from being deformed during the cutting
operation, and Figures 3A and 3B show the product 20 as having a tail 22 formed
during the final cutting sequence (Figure 2) as a result of the product 18 yielding and
tearing instead of being cleanly cut. While this shape may be écceptable for some
products, in other cases the desire is for the product 20 to have a uniform disk
shape.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention provides an apparatus for slicing food products,
and particularly soft, pliable food products susceptible to being deformed when
‘being cut. The slicing apparatus generally includes a slicing wheel assembly and
means for stabilizing the food product as it is being fed through the slicing wheel
assembly. The slicing wheel assembly includes a hub, a rim circumscribing the hub
so as to define an annular space therebetween, and arcuate blades extending
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between and removably attached to the hub and rim. The hub, rim, and blades lie
in a cutting plane of the slicing wheel assembly. Each blade has an arcuate cutting
edge on a convex portion thereof, and radially innermost and radially outermost
extents of the blade do not lie on the same radial of the slicing wheel assembly.

[0006] According to a preferred aspect of the invention, the slicing wheel
assembly provides a slicing action that is different from the cutting or chopping
action performed with cutting wheels of the prior art, such as the wheel 10 of Figures
1and 2. The slicing action achieved with the wheel assembly of this invention has
been shown to be capable of more consistently and uniformly forming a final food
product without undesirable deformities, such as the tail 22 shown on the soft,
pliable food product 20 of Figures 3A and 3B.

[0007] Other objects and advantages of this invention will be better

appreciated from the following detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figures 1 and 2 are fragmentary views of a cutting wheel performing
a cutting sequence through a food product in accordanc_e with the prior art.

[0009] Figures 3A and 3B are top and side views, respectively, that represent
the appearance of a soft pliable food product produced by the cutting sequence of

Figures 1 and 2.

[0010] Figure 4 represents a plan view of a slicing wheel assembly in

accordance with the present invention.
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[0011] Figures 5 and 6 represent, respectively, plan and side views of a blade

used in the slicing wheel assembly of Figure 4.

[0012] Figure 7 represents a plan view of a gated shear edge assembly
suitable for use with the slicing wheel assembly of Figure 4.

[0013] Figure 8 represents a perspective view of an alternative gated shear -

edge assembly suitable for use with the slicing wheel of Figure 4.

[0014] Figures 9 through 11 represent a slicing sequence performed by the
slicing wheel assembly of Figure 4 through a soft pliable food product.

[0015] Figures 12A and 12B are top and side views, respectively, that
represent the appearance of a soft pliable food product produced by the slicing
sequence of Figures 9 through 11.

DETAILED DESCRIPTION OF THE INVENTION

[0016] As depicted in Figures 4 through 12, the present invention provides a
slicing wheel assembly 50 for slicing food products 92. As shown in Figure 4, the
slicing wheel assembly 50 is made up of a hub 52, an annular-shaped rim 54
circumscribing the hub 52 so as to define an annular space 55 therebetween, and
arcuate blades 56 extending between and being removably attached to the hub 52
and rim 54, such as with bolts or other fasteners. Suitable materials for the hub 52
and rim 54 include Type 303 stainless steel, and suitable materials for the blades
56 include hardened Type 416 stainless steel, though the use of other materials is
foreseeable. While Figure 4 shows the wheel assembly 50 as containing six blades
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56, it should be understood that fewer and greater numbers of blades 56 could be
used. The hub 52, rim 54, and blades 56 lie a cutting plane of the wheel assembly
50. The rim 54 serves to stabilize the blades 56 and maintain the blades 56 in the
cutting plane, and as such the cutting plane can be defined to tight tolerances of
less than 0.010 inch (about 0.25 mm). In use, the wheel assembly 50 can be
mounted so that its cutting plane is substantially horizontal, vertical, or some angle
therebetween. Food product can be continuously delivered to the slicing wheel
assembly 50 with a suitable conveyor-type means (not shown).

[0017] Each blade 56 has an arcuate cutting edge 58 on a convex portion
thereof that faces the direction of rotation 60 of the wheel assembly 50. As mounted
in the wheel assembly 50, each blade 56 also has a radially innermost extent 62 and
a radially outermost extent 64. As evident from Figure 4, the chordal distance
the radial distance spanning the annular space 55 between the hub 52 and rim 54.
As aresult, when mounted in the wheel assembly 50, the innermost and outermost
extents 62 and 64 of a given blade 56 do not lie on the same radial of the wheel
assembly 50. More particularly, the outermost extent 64 of each blade 50 lies on
a radial of the wheel assembly 50 that is circumferentially spaced from the radial of
its corresponding innermost extent 62 in a direction opposite the assembly’s
direction of rotation 60. This relationship is represented in Figure 4 with one of the
blades 56 whose innermost extent 62 is depicted as lying on a first radial 66 and
whose outermost extent 64 is depicted as lying on a second radial 68 that is, in
reference to the direction of rotation 60, circumferentially spaced nearly ninety
degrees behind fhe first radial 66. Finally, the cutting edge 58 of each blade 56
preferably has a constant radius of curvature that is greater than the radial distance
spanning the annular space 55 between the hub 52 and rim 54. Itis believed that,
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in combination, the offset radials 66 and 68 and the curvature of the blades 56
cause the cutting edge 58 of each blade 56 to be presented to a product to be cut
such that the cutting action is a gradual slicing action instead of a chopping action,
and that the result is a reduced tendency for a soft pliable product to form a
protrusion or tail 22 of the type represented in Figure 3.

[0018] Figure 7 represents a gated shear edge assembly 70 suitable for use
with the slicing wheel assembly 50 of Figure 4 for the purpose of stabilizing a food
product being fed through the wheel assembly 50 in a direction transverse to the
cutting plane of the assembly 50 and through the annular space 55 between the hub
52 and rim 54. The gated shear edge assembly 70 is shown as being made up of
a shear edge member 72 and two gate members 74 mounted thereon. The shear
edge member 72 has a generally V-shaped configuration, with the interior edge of
each leg of the V-shape defining a shear edge 76 against which the slicing action
of each blade 56 occurs. The gate members 74 have gates 80 that, when the gate
members 74 are mounted to the shear edge member 72 as shown in Figure 7, each
gate 80 extends perpendicularly fo the shear edge 76 of the leg to which it is
mounted. When used in combination with the wheel assembly 50 of Figure 4, the
gated shear edge assembly 70 represented in Figure 7 is preferably installed so that
one of the shear edges 76 lies in a radial of the wheel assembly 50, with one of the
gate members 74 secured to the shear edge member 72 so that its gates 80 extend
pérpendicularly from the edge 76 to define stabilizing surfaces. The second edge
76 is perpendicular to a radial of the wheel assembly 50, and individual gates 80
extend perpendicularly from the second edge 76 to define additional stabilizing
surfaces. Individual food products are preferably singly fed through the individual
passages 82 generally delineated by and between adjacent gates 80. As such, the
shear edge assembly 70 depicted in Figure 7 can simultaneously accommodate six
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food products within the six passages 82 shown.

[0019] - According to a preferred aspect of the invention, both edges 76 define
a clearance with the cutting plane of the wheel assembly 50, such that a gap of not
greater than about 0.010 inch (about 0.25 mm) is present between the edge 76 and
the blades 56. More preferably, the shear edge clearance gap is about 0.005 inch
(and 0.13 mm) to not more than 0.010 inch (about 0.25 mm). Because of this very
small clearance, the contribution of the rim 54 to the rigidity of the wheel assembly

50 is believed to be an important aspect of the invention.

[0020] Figure 8 represents an alternative configuration for a gated shear edge
84 that can be used with the wheel assembly 50 of this invention. In Figure 8, a
single shear edge 86 is provided with multiple gates 88 extending perpendicularly
therefrom. When used in combination with the wheel assembly 50 of Figure 4, the
gated shear edge 84 represented in Figure 8 is preferably installed so that its shear
edge 86 lies in a radial of the slicing wheel assembly 50, with its gates 88 extending
perpendicularly from the edge 86 to define stabilizing surfaces. The gated shear
edge 84 is formed to have an arcuate edge 90 to provide clearance with the hub 52

of the wheel assembly 50.

[0021] Figures 9, 10, and 11 represent fragmentary views of the wheel
assembly 50 of Figure 4 in combination with the gated shear edge assembly 70 of
Figure 7. As evident from Figures 9, 10, and 11, the blades 56 and gated shear
edge assembly 70 are configured to cause a slicing action through a food product
92, for example, a rod or cylindrical-shaped dough. As evident from Figure 9, the
slicing action starts at a surface of the food product 92 that faces almost radially
inward toward the hub 52, roughly at a point about forty-five degrees from either leg
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of the shear edge member 72. The slicing action then proceeds through the food
product 92 toward the intersection of legs of the shear edge member 72, roughly at
an angle of about forty-five degrees to a radial of the wheel assembly 50, until the
slicing action is completed at or near a radially outward extent of the food product
92. By comparing Figures 9, 10 and 11 to Figures 1 and 2, it can be appreciated
that the slicing action is different from the chopping action performed with the cutting
wheel 10 of the prior art. In particular, regardless of the cross-section of the product
92, contact between the product 92 and the cutting edge 58 of the blade 56 does not
remain at the same general location of the blade 56 throughout the cutting action,
but instead shifts toward the outermost extent 64 of the blade 56. This slicing action
has been shown to be capable of more consistently and uniformly formihg a final
food product 94, which as represented in Figures 12A and 12B (top and side views,
respectively) is generally disk-shaped as a result of retaining the round cross-section
of the original product 22, and lacks the tail (22 in Figures 3A and 3B) that often

forms when prior art cutting wheels are used to reduce soft pliable food products.

[0022] While the invention has been described in terms of particular
embodiments, it is apparent that other forms could be adopted by one skilled in the
art. Therefore, the scope of the invention is to be limited only by the following
claims.
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CLAIMS:

1. A slicing apparatus comprising:

a slicing wheel assembly (50) comprising a hub (52), a rim (54)
circumscribing the hub (52) so as to define an annular space (55) therebetween,
and arcuate blades (56) extending between and removably attached to the hub (52)
and rim (54), the hub (52), the rim (54), and the blades (56) lying in a cutting plane
of the slicing wheel assembly (50), each of the blades (56) having an arcuate cutting
edge (58) on a convex portion thereof, each blade (56) having a radially innermost
extent (62) and a radially outermost extent (64) that do not lie on the same radial
(66,68) of the slicing wheel assembly (50); and

means (70,84 ) for stabilizing a food product (92) when fed through the
slicing wheel assembly (50) in a direction transverse to the cutting plane and
between the hub (52) and the rim (54);

wherein during slicing of the food product (56) by one of the blades
(56), contact between the food product (92) and the cutting edge (58) of the one
blade (56) does not remain at the same location of the one blade (56) throughout
the slicing action, but instead shifts toward the outermost extent (64) of the one
blade (56).

2. The slicing apparatus according to claim 1, wherein the slicing
wheel assembly (50) has a direction of rotation (60), the cutting edge (58) of each
blade (56) faces the direction of rotation (60), the radially innermost extent (62) of
each blade (56) lies on a first radial (66) of the slicing wheel assembly (50), and the
radially outermost extent (64) of each blade (56) lies on a second radial (68) of the
slicing wheel assembly (50) circumferentially spaced from the first radial (66) in a
direction opposite the direction of rotation (60).

3. The slicing apparatus according to claim 2, wherein the first and
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second radials (66,68) are circumferentially spaced about ninety degrees apart.

4. The slicing apparatus according to claim 1, wherein the cutting
edge (58) of each blade (56) preferably has a constant radius of curvature.

5. The slicing apparatus according to claim 4, wherein the radius of
curvature is greater than a radial distance spanning the annular space (55) between
the hub (52) and the rim (54).

6. The slicing apparatus according to claim 1, wherein the innermost
and outermost extents (62,64) of each blade (56) define a chordal distance
therebetween that is greater than a radial distance spanning the annular space (55)
between the hub (52) and the rim (54).

7. The slicing apparatus according to claim 1, wherein the stabilizing
means (70,84) comprises at least one shear edge (76) spaced not more than 0.25
mm from the cutting plane.

8. The slicing apparatus according to claim 1, wherein the stabilizing
means (70,84) comprises first and second stabilizing surfaces (76,80,86,88), the
first stabilizing surface (76,80,86) lies in a radial of the slicing wheel assembly (50),
and the second stabilizing surface (76,80,88) is perpendicular to the first stabilizing
surface (76,80,86).

9. The slicing apparatus according to claim 1, wherein the stabilizing
means (70,84) comprises a first stabilizing surface (76,80,86) and a plurality of
second stabilizing surfaces (76,80,88), the first stabilizing surface (76,80,86) lies in
a radial of the slicing wheel assembly (50), and each of the second stabilizing
surfaces (76,80,88) is perpendicular to the first stabilizing surface (76,80,86).
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~10. The slicing apparatus according to claim 1, wherein the blades
(56) and the stabilizing means (70,74) are configured to cause a slicing action
through the food product (92) starting at a radially inward extent of the food product
(92) and being completed at a radially outward extent of the food product (92).

11. A slicing method comprising:

delivering a food product (92) to a slicing wheel assembly (50)
comprising a hub (52), a rim (54) circumscribing the hub (52) so as to define an
annular space (55) therebetween, and arcuate blades (56) extending between and
attached to the hub (52) and rim (54), each of the blades (56) having an arcuate
cutting edge (58) on a convex portion thereof, each blade (56) having a radially
innermost extent (62) and a radially outermost extent (64) that do not lie on the
same radial (66,68) of the slicing wheel assembly (50), the hub (52), the rim (54),
and the blades (56) lying in a-cutting plane of the slicing wheel assembly (50), the
food product (92) being delivered through the annular space (55) and in a direction
transverse to the cutting plane;

sta'bilizing the food product (92) as it is fed through the slicing wheel
assembly (50); and

slicing the food product (56) with one of the blades (56), during which
contact between the food product (92) and the cutting edge (58) of the one blade
(56) does not remain at the same location of the one blade (56) throughout the
slicing action, but instead shifts toward the outermost extent (64) of the one blade
(56).

12. The siicing method according to claim 11, wherein the slicing
wheel assembly (50) has a direction of rotation (60), the cutting edge (58) of each
blade (56) faces the direction of rotation (60), the radially innermost extent (62) of
each blade (56) lies on a first radial (66) of the slicing wheel assembly (50), and the
radially outermost extent (64) of each blade (56) lies on a second radial (68) of the
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slicing wheel assembly (50) circumferentially spaced from the first radial (66) in a
direction opposite the direction of rotation (60).

13. The slicing method according to claim 12, wherein the first and
second radials (66,68) are circumferentially spaced about ninety degrees apart.

14. The slicing method according to claim 11, wherein the cutting
edge (58) of each blade (56) preferably has a constant radius of curvature.

15. The slicing method according to claim 14, wherein the radius of
curvature is greater than a radial distance spanning the annular space (55) between
the hub (52) and the rim (54).

16. The slicing method according to claim 11, wherein the innermost
and outermost extents (62,64) of each blade (56) define a chordal distance
therebetween that is greater than a radial distance spanning the annular space (55)
between the hub (52) and the rim (54).

17. The slicing method according to claim 11, wherein the food
product (92) is stabilized with first and second stabilizing surfaces (76,80,86,88), the
first stabilizing surface (76,80,86) lies in a radial of the slicing wheel assembly (50),
the second stabilizing surface (76,80,88) is perpendicular to the first stabilizing
surface (76,80,86), and the first and second stabilizing surfaces (76,80,86) define
shear edges (76) that are each spaced not more than 0.25 mm from the cutting
plane of the slicing wheel assembly (50).

18. The slicing method according to claim 11, wherein the slicing

action through the food product (92) initiates at a radially inward extent of the food
product (92) and is completed at a radially outward extent of the food product (92).
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19. The slicing method according to claim 11, wherein the slicing
action through the food product (92) does not cause yielding and tearing of the food
product (92) such that a slice (94) of the food product (92) formed by the slicing
action is free of a protrusion (22).

20. The slicing method according to claim 11, wherein the foo.d.
product (92) is soft and pliable.
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